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4. Assay by means of the Spectroscope.—This method of determining the composition of gold-copper alloys was investigated by Lockyer and Roberts-Austen.1 The arc spectrum of pure gold was shown to be altered by successive additions of copper, and near the English standard (916-6 fine) a difference of 2 or 3 parts in 10,000 in composition could be readily detected, but the amount of metal volatilised is so small that it cannot be made to* represent with certainty the average composition of the mass, which is never perfectly homogeneous. When operating on a slip of alloy formed of
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the spectra of copper and silver alone were visible (Cupel). In an alloy of gold and copper containing from 200 to 250 parts in the 1,000 of the precious-metal, the gold spectrum is barely visible. On the other hand, in an alloy of gold and copper containing traces only (-01 per cent.) of the latter, the copper spectrum was distinctly shown.
The detection of traces of gold in alloys or ores by means of the spectroscope, though sometimes attempted, is not remarkable for its delicacy or certainty. One method of procedure2 is to dissolve the auriferous material in aqua regia, evaporate oft' the nitric acid, and pass induction sparks through the surface film of liquid, when the spectrum shows some narrow bands-and some nebulous bands. The latter only are seen if a drop of the solution is placed in a Bunsen flame. The method may sometimes be useful when complex minerals are being examined.
1  Lockyer and Roberts-Austen, Pltil.  7rm//x. /&>?/• >S'r>r., 1874,  164* [ii.], 'Mft, tuul Afint-Report, 1874, ]>. ,'5H.
2  Frcmy, Encii. Ckhn,, vol. in., IVor, }>. 1:54.e action of nitric acid and dilute aqua regia on these streaks is also noted.   Touchstones usually consist of Lydianstone or of silicified wood, and black or dark green stones are best.    Only alloys of gold and copper or of gold and silver can be thus tested.   The trial is more sensitive for alloys below 750 fine than for higher standards.    The amount of gold in alloys between 700 and 800 fine can be determined correct to 5 parts per 1 ,000.
